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1. Chemica l :  D i a z i n o n  

2.  T e s t  M a t e r i a l :  T e c h n i c a l  d i a z i n o n  

3. S t u d y  Type: C h r o n i c  t o x i c i t y  t o  Sheepshead  Minnow 

4. S t u d y  I D :  Goodwin, L . R . ;  Hansen,  D . J . ;  Coppage, D .L . ;  
Moore, J . C . ;  Mat thews,  E .  ( 1 9 7 9 )  Diaz inon:  
C h r o n i c  T o x i c i t y  t o ,  and B r a i n  A c e t y l c h o l i n e s t e r a s e  
I n h i b i t i o n  i n ,  t h e  Sheepshead  Minnow, Cypr inodon 
v a r i e g a t u s .  T r a n s .  A m e r .  F i s h e r .  Soc.  108:479-488. 

5. Reviewed b  Marga re t  R o s t k e r  
B i o l o q i s t  

S i g n a t u r e  : v y - ~  
Date  : s/Y&~ 

6. Approved by: Har ry  Craven  S i g n a t u r e :  
S u p e r v i s o r y  B i o l o g i s t  flcw--t 

Date :  

7. C o n c l u s i o n s :  

I n  a  f l ow- th rough  96 hour  a c u t e  t e s t ,  t h e  LC50 = 1470 
ppb (ug /L)  t o  juveni le , sheepshead  minnow. I n  a  p a r t i a l  
l i f e - c y c l e  t e s t ,  0 .47 ppb (ug /L)  e x p o s u r e  s i g n i f i c a n t l y  
r e d u c e d  t h e  number o f  e g g s  spawned by  c o n t i n u o u s l y  exposed  
f i s h .  AChE a c t i v i t y  v a r i e d  i n v e r s e l y  w i t h  e x p o s u r e  concdn- 
t r a t i o n s ,  w i t h  f i s h  and t h e  h i g h e s t  c o n c e n t r a t i o n s  ( 6 . 5  ppb)  
a v e r a g i n g  7 1  p e r c e n t  i n h i b i t i o n .  The c o n c e n t r a t i o n  o f  
d i a z i n o n  measured  i n  a d u l t  f i s h  a v e r a g e d  169 t i m e s  t h e  
c o n c e n t r a t i o n  measured  i n  t h e  w a t e r .  The maximum a c c e p t a b l e  
t o x i c a n t  c o n c e n t r a t i o n  (MATC), based  on  r educed  f e c u m d i t y ,  
is  < 0.47"pppb; t h e  a p p l i c a t i o n  f a c t o r  (MATC LC50) is 
< 0.0003. 

T h i s  s t u d y  i s  sound and p r o v i d e s  u s e f u l  d a t a  f o r  a  
h a z a r d  a s s e s s m e n t .  I t  f u l f i l l s  g u i d e l i n e  r e q u i r e m e n t s  f o r  
a n  LC50 f o r  sheepshead  minnow. 

8. Recommendations: N/A 

10. ~ i s c u s A i o n  o f  I n d i v i d u a l  T e s t :  N/A 



11. M a t e r i a l s  and Methods: 

a .  T e s t  Animals :  J u v e n i l e  sheepshead  minnows c o l l e c t e d  
n e a r  g u l f  B r e e z e ,  F l o r i d a .  A t  c o l l e c t i o n ,  a v e r a g e  
l e n g t h  = 22 mm, a v e r a g e  w e i g h t  = 0.38 g.  T e s t e d  a t  
r e p r o d u c t i v e  s i z e  o f  - > 26 mm SL. 

b .  Dose: Flow-through w i t h  a c e t o n e  s o l v e n t  f o r  a c u t e  
t o x i c i t y ;  w i t h  t r i e t h y l e n e  g l y c o l  f o r  p a r t i a l  l i f e -  
c y c l e  t o x i c i t y  t e s t .  

c. Design:  20 o r g a n i s m s  p e r  d o s e ;  d o s e  l e v e l s :  160 ,  340, 
640, 820,  1400 ug/L ( p p b )  f o r  a c u t e  t o x i c i t y  test .  110 
o r g a n i s m s  p e r  d o s e ;  d o s e  l e v e l s :  0 .47 ,  0 .98,  1 . 8 ,  3 .5 ,  
and 6.5  ug/L f o r  p a r t i a l  l i f e - c y c l e  t o x i c i t y  t e s t .  
C o n t r o l s  f o r  b o t h  tests .  

d .  S t a t i s t i c s :  P r o b i t  a n a l y s i s  f o r  LC50; a n a l y s i s  o f  
v a r i a n c e  f o r  l i f e - c y c l e  d a t a .  T - t e s t ,  Duncan ' s  m u l t i p l e  
r a n g e  tes t  and n o n l i n e a r  r e g r e s s i o n  t e c h n i q u e s  u sed  
a l s o .  

12.  R e p o r t e d  R e s u l t s :  
1 i 1 

96-hour LC50 = 1470 ug/L ( 9 5 %  C L  = 1070 t o  3310 ug /L) .  
T e s t  o r g a n i s m s  i n  a l l  c o n c e n t r a t i o n s  v i s a b l y  p o i s o n e d  w i t h i n  
24 h o u r s .  Mean eqg p r o d u c t i o n  s i g n i f i c a n t l y  r e d u c e d  a t  a l l  
d o s e  l e v e l s .  Data  on  AChE s u g g e s t  t h a t  r e s i d u a l  e f f e c t s  o f  
d i a z i n o n  c a n  o c c u r  i n  f i s h  t h a t  have  no  d e t e c t a b e l  r e s i d u e s  
i n  t i s s u e s  and e x h i b i t  no s i g n i f i c a n t  d e p r e s s i o n  o f  AChE. 
M o r t a l i t y  and g rowth  o f  s u r v i v i n g  progeny  n o t  s i g n i f i c a n t l y  
a f f e c t e d  by e x p o s u r e  t o  d i a z i n o n .  AChE i n h i b i t i o n  d i r e c t l y  
r e l a t e d  t o  d o s e  l e v e l .  S i g n i f i c a n t  i n h i b i t i o n  o c c u r r e d  by 
d a y  4  o f  e x p o s u r e  t o  1 .8  and 3.5  ug/L and by d a y  1 w i t h  6 .5  
ug/L e x p o s u r e .  Uptake  o f  d i a z i n o n  was r a p i d ,  r e a c h i n g  
s t e a d y  s t a t 5 , w i t h i n  4  day  i n  t h e  3  h i g h e s t  c o n c e n t r a t i o n s .  
MATC = 0.47 ug/L. 

13. S t u d y  A u t h o r ' s  Conclusions/QA Measures:  

S e e  r e p o r t e d  r e s u l t s .  The a c u t e  t o x i c i t y  o f  d i a z i n o n  
t o  s h e e p s h e a d  minnows is comparab le  t o  t h e  96-hour LC50 
v a l u e s  f o r  f r e s h w a t e r  f i s h e s  exposed  t o  d i a z i n o n  unde r  f low- 
t h r o u g h  c o n d i t i o n s .  f i s h  a r e  a f f e c t e d  by c h r o n i c  e x p o s u r e s  
t o  d i a z i n o n  c o n c e n t r a t i o n s  two t o  f o u r  o r d e s  o f  magn i tude  
l e s s  t h a n  c o n c e n t r a t i o n s  e q u a l  t o  LC50's i n  a c u t e  t o x i c i t y  
tests. Impa i r ed  r e p r o d u c t i o n  i n  s h e e p s h e a d  minnows and 
AChE i n h i b i t i o n  o f  27 p e r c e n t  o c c u r  c o n c u r r e n t l y  d u r i n g  
c o n t i n u o u s  l o n g t e r m  e x p o s u r e  t o  d i a z i n o n ;  b u t  r e p r o d u c t i o n  
c a n  r ema in  i m p a i r e d  f o r  a t  l e a s t  3  t o  4  weeks a f t e r  f i s h 1  



a r e  p l a c e d  i n  c l e a n  w a t e r ,  e v e n  when t h e i r  AChE a c t i v i t y  i s  
normal  and t h e y  c o n t a i n  no d e t e c t a b l e  r e s i d u e s .  The a u t h o r s  
c o n c l u d e  t h a t  t h e  e n v i r o n m e n t a l  h a z a r d  o f  d i a z i n o n  t o  b o t h  
f r e s h w a t e r  and s a l t w a t e r  f i s h e s  i s  r e l a t e d  t o  i t s  s u b l e t h a l  
e f f e c t s  a t  v e r y  l o w  c o n c e n t r a t i o n s ,  e f f e c t s  u n l i k e l y  t o  b e  
s e e n  a s  f i s h  k i l l s  and t h a t  may n o t  be d e t e c t e d  by t y p i c a l  
m o n i t o r i n g  f o r  d i a z i n o n  r e s i d u e s .  

1 4 .  R e v i e w e r ' s  D i s c u s s i o n  and I n t e r p r e t a t i o n  o f  S tudy :  

a .  T e s t  P r o c e d u r e s :  To a  l a r g e  e x t e n t  t h e  test  p r o c e d u r e s  
were i n  a c c o r d a n c e  w i t h  g u i d e l i n e s .  F o r  some tests  i n  
t h i s  s t u d y  no  g u i d e l i n e s  a r e  a v a i l a b l e ;  i n  t h e s e  c a s e  
t h e  tests were r e a s o n a b l y  d e s i g n e d  and s c i e n t i f i c a l l y  
sound .  

b .  S t a t i s t i c a l  A n a l y s i s :  The a n a l y s e s  p r e s e n t e d  a r e  
c o r r e c t .  

c. D i s c u s s i o n / R e s u l t s :  See  Repor t ed  R e s u l t s  and S t u d y  
A u t h o r ' s  C o n c l u s i o n s .  

d .  Adequacy o f  S t u d y :  

1. C l a s s i f i c a t i o n :  Core .  

2 .  R a t i o n a l e :  G u i d e l i n e s .  

3 .  R e p a i r :  N/A. 


